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HyhfM with intarftron-a and m tmniyiiogiobtiiiii ft 
linkBi Xk^i3%h a ttai$4m»niii03em& Peptide 

iittfirfi^df! dr HHtoO was smots tte first of th» cytekints td be protkeed bv reeombmsnt 
tecto^io^y and Ii8s b^ shown to have tterap^tle w^ufi m CQciittons mb as inflaiimiatory, 
virai, aifd mdfipmtt toasai Savsral It^N<r prapardtioiis* bxAndk^ ttmse puritied fnsm ths oatarai 
mmm mi ttesa poaratad mmtMnmt QPiA ^chitdogy, have been \mi m arfi babg tsstad in 
a vvi»y of mdgnant and virai IFNa tm cause ra^resston of sonfie e$f abilsii^d tumtt m4 

'^um pmim m^mm In soma viral infactiafis. Sa far, \fUa has spprev^d m tested in many 
cmmtries f $r mdtcationa such aa: Kapo»'s aarcma; hmry cai! ieutt^snia; maiifnant melanoma: hasal c^i 
cafcinorna; muitipie myabind; ranai ceil carcinoma^ hapatitis B; hepatitis t; venereal vvarts. Herpes ilH 
varicettalherp&s instar; ami (nycasis ftmgofdaa. 

ftSest cytskinss, induding WHa, have fsfativeiy shwt circuiatian haSf-Bves siace they are 
pradaead m to act iocaiiy mi traai^fitiy. The serum halfKfa of WHam ardy ahaut two to eight 
tours IRoebe Uhs. Mmm K Schering Imran A, Pkyskmns" 0$$k ffBfmnm, 47th adttisn, 1983, pp, 
2008-2008, 2134-2201 K To use IFN^as m effeetiva systemic tharafmitc^ one n^ds rtiativeiy iarga 
dases and fraqu&tt acNiffntatratid^ Far example^ ima af the raci^rsMiiandad th^apautic strat^ias far 
the AlOS^reiaied Km^'^ mttm starts with an mduetian dose af 38 fniian lU daily f^r 10 to 12 
weeits, ateistflfad as m intramusctilar or subcutanesus injaaion, fallowed by a maintw^aace dase 
af 36 wMlm lU, threa times a weeL (Roche Labs, Referon A, Phymam' Sesk Befmme, 47th 
edition, 1993, pp* 2Q06'3B08l Such frajjuent parenteral adrpBnistratiaas are mcanvenient arid painful 
Furthsr, toxic affects, wWch are prahabiy caused by the Wgh dosage, ara a problem for certain 
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pattest! Skin, neureisgis* smiocrm ami wmm tmk^ have bean rsported. In f^mtmm timm 
im^Bnt^s^m, m cm mocjify ttis matecyie to imrmsse its er{:ulatmf{ MfAik m ctiange the drug's 
fommlatmn ts extend its rsfease Tim dosa^a »it ssfeirnifstmisn fri^pgncy tm {\m r^^ni 
wMe insrissiiig tte ^ffietev. ft was mpurf ed that <tQS«s nf im than niirn mife umtz M b^tt wali 
totarat^i, inm more than 36 mUm mts can miittca ^severe mkitf and ^sgm^tfy at^ 
patient status. fOt^sada. IH. at at, J. Ciin. Oncnl.. 4:23443. 1988K It is pos^bla to dtersasa 
sutetantiailv tte toxte effmrts by {^odixifng a new form WHa wNch is more stahis m tte ciroilatien 
and mquras smaSar dosas. Efforts have ^ macte to ctaata a racomfamant il^Ncr^s^tni csnjupta 
^th an extandad ratantton tima (Tahata, V. at aU Csnm ffes. Sl:5532*8, I991K A Itpid^lbased 
ancapauiatad WHa f ormtilatian has af^ laaen tasted in mmk and uhim&A an extended raieasa of 
the protein m the peritcmenm SBonetti, A, and Km Cmm C^rnmtifer P^rmmu^. 33:258*261, 

\mtmm§Q\miim of igG and IgM dm are amang tisa mast abiindant prateins m the imm 
btaod. Thay emulate with h^f^m ranging itm savarat da^^ to 21 days. !$G has fannd ta 
incraast the iiatf4ives af mml lipnd binding proteins (fscaptars} wbm used to km recQ$7ii3inant 
iiyhrtds, imtiuding the solnbie CD4 n»deaiia, IKR, and iFN-K recapter jMonlsnti J. Ufatm, 
337:52S-3i 1989; Capon, OJ. mi lasky, LA., U,S, Patent number 5,lt6,§64; Knrsciinef, Bt aL 
J, fmmmdl. 149:48984100, 19S2). However, such hybrids can pr^mnt praidems in ttet the peptide 
at the C-terminai of tNa adive maeity and the peptide at tte N^ertninal sf the H portion at the ftision 
point creates a new peptide se({uence, whteft is a neoantigan, and wisdi can be immunogenic. The 
invention reiates to a iFfia^c hybrid wNch is designed to overcame this probtem and extend the haif^ 
Sfs of the ma. 
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The prtmt mnntim rmm a Itylma rac^ii^nt ptmm which consists of two ^ii^i^s. 
Each mtmk iecitKtes a imm mwimmr priferahty !FNa, ^{fisd tsy a peptiiie Mer wiHoi) is primsriiy 
coi^sssi of 3 T osil mm $ep»ite« linked to a hmm mmm4^^^ ^ Uw^mm, prafmhiy ^ 
y4 cNn. Dm |4 thm is prefirrai over the y\ ctiairt hei^iise tlie formef has tittle err no complon^t 
actm^ atiiRty. 

Thd C^tarniiiial of the IfUa is linkgd to the N^termioa) mi d the Fc frapeitt. ^fi 
adittond l^a {or oth^^ cytokinei can attach to the {^^tarmtnai end oi any other tiohotmd Fs: cNams 
m the Fc frajmeat, fssuftmg iti a homo&fter for the H chmn. If the Fc fragmgRt setectsd is another 
chain, sttch as ti» ^ zMn, then, beoauso the f c fraftnants form pantamers with xm {lochia istRiiaig 
sites, this fesuits in a moiecyle with mterfarsn m otter cytokins iiftked at each of tart hmiiig sitos. 

The two moiotios of the tiytmd are Imkad throush a T ceil aimKJitologicalty ineft pa^ide {e^.. 
Sly Gty Sar Sly Sly Ser Sly Gly Sly Giy Ser Sty Q!y 6fy Gfy Ser fSEQ tD ^iQ:1», This peptide HsaK 
is imtminotogteaSy ioaothre. The ias^mi of this peptide at the fmm paint aMnatas the 
fteoantigentciiy croatad l?y tha \mm% of the twa paptide meettios. The linker peptida atso mcmasas 
tte flaxMy of these monies and aBowa ratantmrt of the Nolofiteai activity. TNs raiativaiy ions 
M^t peptide hatps overcome the poss&te stmic hmdranca from the H portion of the hybrid, which 
souid int^fere with the actfvity of the hybrid* 

The hybrid has a itajch !on§ef halMlfe than the r^ativt WHa. Dtie to the Mm, it h also 
ctesignsd to radiice the possibirfty of gaderatidg a immimopmc epitope {a neoarttiieni 3t what 
v^ouid otherwise be the imm poitit of the WUa and the ffimtutiogiobuSR h segment 

Cytokiftes are geiii^ally smaS proteifts with reJativaiy shmt ha!t%e$ which dissipate rapidly 
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^mm varmtts tissues, imk^ at imiiesired sites, ir is befieved tfaat msi paatifids soma 
eytokiiifis tm crass tt^e bloodl brsfn torrisr mi mt& the eantral nsmns vfsim, ttmmhy crnrn^ 
mere nettmlogicdi tex^ity. Tl« iFKor Inked td Hy of th» present mysrtiiert muii espeeiaiy 
si{itai»te for treettog hepatttis 8 or beeaose tliesa prodycts wffl Nve a long mmtim tkm in m 
vescyiatwe tmreveneas affcutristratioiii end ^ not peneirate unifesN^ett lates. 

The specific hyWd demiiied can also serve as a modet fer tte des^R ei^d construfiticft ef 
ether cyt^lne*f^c tiybrids. Tte same or a seniter iifiker cetiid used in order te redtioe tiie pessibilitv 
af gentrntm^ a new tmrniinegefiie epitope whie aitewing retattidri of tto activity. Cytdkine^ 

Ft hylirids m which mteridukm'2 is tte cytokine, or hytireis indudei^ other cytekirftSe ceuid U made 
using the same tedinepes, 

Oetal led Oesfiriptleit of Maktits and Mm the iti^i^tim 

The i^brid moiet^e of tte iityentien indhiites an tntafferea moiety linked ttoouyh a tinique 
Ifekar to en ifHRnmostobuiiii Fe moffity- Prefer^ly, the C-tsrminat ends of two intefferon moiettes are 
^perateiy attached to i^ch of the two ll^emeniri ends of a heavy chain f4 ft Ir asmeni, rasefting 
in a homodinier stfi^cture. A uniqye iinker peptide, 5iy Siy Ser Sly Giy Ser Gty Gty Sly Qiy Sar 8ly 
6!y 6iy 6!y Ser (SEQ iO N0:1], was creeted to link the two n^eties. The eonviefa otioieotkie 
sequence of the preferred ^4 hyhnd {tnciudms the finker and the Fc m^tyl appeers in tD M: 
7. The linker is toceted at atrufio acki residue nundiers 188 to 204. 

Tte advantage of tte hyhrid ovar the native cytoki?^ is that the haff4ife in mo is mth 
Hie hyhHd incimfin^ mterieron and the yA thm H homodener is larger than the native 
interfefon. Because the pares in the Umi ves^is of tte iiver are large, this larger molscatB is mofo 
suitahia for use in treating tepatitts, where the vktts responj^bie (ffimarily affects the ihret 
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Tbe Mm is ^^pisd ta ia^^ tk fteiiibtY &f tte two moieties asft \im mmtm 
tim hiolojteal activity. Wthaiigh the 8ffierf«rmi »rf tte Imi^w^Ma m teth of hwa«t <^r, 
time Is tfvrays a ^ss^ of phki^ a ittw imr»iffi)gs«c epitope at ti» imm point of the two 
mMes. TNtefow, the otiw aiivaiitase of ttie Mm of ttie tatioii. «fNeh msistt wmSnf of a 
S T 8i»t setfumee, is to r«tee tmrnuiH^asicity at tte fosioa poutt i^ferms to SSQ iO Hti:7, it 
c«i be soon that if the finker (res^ fluinbers t88-204| was not prasmit. a raw mfimx eonststios 
of tf« ^(teK awM^teiy iJ^ore aunjto 183 aa4 immerfiatetf altei 204 miM be created. This 
new mmm miM a mom^ fw the hrni^ iKNiy. 

K«nafl JFNa is liwiwd frian a famiiy of se»«rf differefit genes, liters than 24 species km 
10 teen idetttfiedao far, from g«» end prottto 

fRim a few to 3 maxtawn of 35 mma adds. Wost af tijs specms have a sipai peptide sequence 
of 23 amiRO aekf realises and a mam mim add «N|uenc8 trf 186 amtra add resiiftias Mdel 
O.V. et 3l, 4/;??«re, 280:20'28, 1981; Weissntann, C. mi Weijer. H., /^reijr. Max 4<^f Sfol, 8M. 
33:251'm 1988; Ism, bmfmo, 9;M2, 19871 
lg mat {also called IFPiffA} is one of the most wtwemiy stwfiad Interfwwi s^iwses. The 

ractmftiQant varsiim of Mai has heao itsad as a thenputic for saverai years. Two iFNa2 
fecorotjiaant predacts, 8=»«2» and ffllff2h. ae now cornmardaly awitaMe. Tl«y differ ooIy in one 
mkm add at {fflstim mi there is m f^i^kmx mmeoi m hiatogicai activity between them 
ivoR fiabaiii. k., msL. £m J. mefam. 190:257-61, 1990). 
20 li=Ncr2a selected as ti» ftisicm pmm for the interferoa hyhrM of the inyenttoit, although 

the malh or any other iiaerferaii spedes findudiHg m c«i he used as wen. It is atee possible 
to n»te mi^ mstmu with ether cytokines, »ich as wterieokio-l or interieekm-2. The same iiaker 
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into the mitm mm^mni wl^e mt mwf mtm protekis mU^, imkm% mtm prlNcdl^sri mid 
ptt^m$ state-up mmh aas^. TNs systam was triad first u express ^i^r tlig ifHa4t hybrid or thg 
virild type tmaln. Unforiimtoly tte if to Fc seeieted was fotmd id be partiaSy dagr^ted an SDS* 
FAGE« wtems ttm !Flifa28 aiMs was aet TNa degradatimi was i»d«yad to ba cmised by tte ^tmm 
aetiytties prmat si tfte yeast axiiressiDn mtm, as raisortad by Scorar, C>A. et aU Sm, 136:1 1 1*9, 
1933. Tt» ralaiNiy weak in hinge rapn is tim possS^ tarset for the prat^sas, 

A nianmmiian c«ii a^tfirmofi sy$t«m for tte IFNa-Fc hybrid was aiso triad Tim mmmsiim 
ax{»ras$ia}i vaciar, pCDIiAS lln^rosen, $m Qiaso, CA) whicfi t&tAdm a CMV promoter and a N£D 
rai^tanca was ^pfoyad. Ttia bost dis. MS8 eatfs, w^a trar^sfaetad by the pCDfiiASIiFi^cr f c 
axprassian mw u^g the dactraparation mstimt Tbe cetis ware seteeted by G41S ^ a 
cottcentration of QJ mg/ml Tha lfUa4z axprasang clones w»a i&mifiad by £USA. Tbe bybrtd was 
sti&cessfuify expressed in ^s systam and Ibere was no ctegraitetion* 

There are se^^arai advantages to this manrnialian axpressien system. First, tbe recombinani 
protein is secreted into tbe culture supmatam and there is no aasfregation, thereby simi^ifytog 
parificatioa One chromatography step iising a protsm A znkmn yields a purified WHa^t protein. 
Also, tbe protein prodti{»d in ties system has a igiycosyietion pattern voy sin»iar to the natsral 
mateoiias $mm It Is axpessed by mmmnaiiai tails. Fortber« a native WUalz signai peptide sepenca 
is iiietaied iit tbe exprassian yester. Therefore tfm protein ^armi from tbe ceils has an autbentie 
fi'terminai, wbefaes m the £ M or yeast expression systems there either is m signal peptide or a 
tm-lfUa sipai pepdde is tnmd. Sther way, it wiil bring m aditionai artriaal ammo acid residae(s} 
at the N^erfnmal end of the recombSflant WHa-h. 

As mentioned above, the purification of tbe WUa4c mmbinm profem from the Oiiture 
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soperBatafit is relatftMsiy $trai|^f«wa«{. Tte ^mtm with a purit? of more than 80%, as ^dged by 
SOS-PASE, tm bB aasBy isktwmi by mB sta^ of affmity thriimatc^raptiy with a jiroteir) A cduwm. 

TtterB ire Sdvtrat tssay metbsds avatidbis lor ths measitrstg f$i tiie iFNcr bioaclfvity: Using 
an mtm^ it was dfiimitisusted that liylirid of SEQ !D NQ:? had a s|iecifk activity about 
5 t5 to fold WgNf tiis« a raiatad IFNo-Fc hybrii m wiweh tte aiker m^uk had the sap^e 8!y 
6)y Sar 0{y Siy Sar {SEQ iO ND:2l aftd tha h m^m af ti^ t^d was tkirivad from !^an IgSI 
ratbar ttiafi {s84> NavartNass. atttoi^ti the bbiogieiai activity uf ttm ii^kU zimm m SEQ iO 140:7 
waa improvad aubstantiaity avar tha smim hybrid, it was at i iawar tban that af tba native \fUa. 
Howavar, it is axpeetad that this feybrid wiil hava a \mm haif-iifa m wm, than tha Jiativa WU^t. This 
axpeetatton is based an resuita demonstfatms that tha raiatad ma hybrid mth tha Mm saquanca 
Shawn in SEQ ID S0:2 and ait JgSl H ?mxm shawad a mtfch laj^er halMfa* in a j^imacoicfflatic 
study in a mausa mini than did tha mm 

Baeaiise the hybrid af SEQ ID 140:7 is axpectad ta hava a fongar balfte m vim than Rativa 
IfHa, even thcmgh its specific acti^ty Is iawar, tl»s mml hybrid is axpactad ta ba pretorad to tha 
native ma for cSmc^ tisa. Has is bacaasa, as a fesidt of the ionpr halWife. the Cxt ftha araa 
tinder to aoncamration vs. tmta mm) would be up to savarai htandrad times sreatar than for tha 
aative WHa. This means that at the aqui^faieitt moiar dosaga of tha native WHa mi tha hybrii the 
latter mM provbia a se^rai hiiadrad fold mi:raased axposifre to i^a, mdtmq m vastly tncreaaed 
efficacy at tha sama itesap, ami less fraquent admmimatkm. 

in B»8$iirin| sp^fic actmty, molsf dosage is pfeferrad itistead af expressks activity as units 
per mass of protaia. This is feacausa interfarons function through tha bifidir»g to their specific 
faceptcrs, wWch is dkectiy reiatad to the numbsr of moiecuies preseRi. Also, the motecular weight 
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df xim if^Ka fcK4 110 Ki is nruife than ftve-foM larger ttoit that of tto w^il tyf« iFfita2a. wtiich is 
28i»l. Taking tM$ fflito ccmidffi'stmn, fiwas^ng activity in anits/^moi trtstsad of tte imits^g proviites 
a batter conipdmait d a^ti^tv si^citlty. 

l)E»mpi0 i: Cte»fii8 hmmn IfHa tUUA and eonsttiitl^B tfte lfH&*H mpm^m vwt«r 

SilO^ K&i ceiis fATCC 248} were inoibatad witii 2QQ umts of Sertdai vms st aT^'C 
0irefi»8tit Ttm e^ts wara hanr^d and wasted wttts tftrsu^y. T}« fatal RMA waa extractad 
iiy tte BNA ZQL RKA isaiatiai) kit ISIOTEX, Hmtm, TX) faiiawms tha pracadyra pravidad by 
the rramif ^tiff^. Tim fim-strmt cONA was aynttes^ by tranacriptiats umq AMV r^i^rsa 
trrni^criptsaa mtk u 3' primer m SCtoM Im-Htl ipH SOmMKCl and SmM MgC^ 

iasi^tad at far 1 hour. Vm mntm mmm mt mi s&ractiy as ti^ tm^m far PCB ta 
amplify Wtia cQHA. The 5* primer for PCR cant^ad a Hind !1! site and the cading sepenca far the 
first 21 amma acids Um the IFNuSa iaad^ fmptkta <S£Q iQ HQ:3l 7 peimt tmxmmi the 
sectuenca cadtng for part of the IMer fSEQ ID N0:1} and the last fii^e amiao acids af the tF^ia2d, and 
a BamH i ^te mtagrtted m the Snkar ^quenca {SEtl ID HQAl The PCB isrffer cantai^d SOm!^ KCl 
IflmMTris^Hd {pH8.3), \3mM MgCla. 0,01% seiatin, QJ mmat each d«TP, 0,5 of each 
piimm, 5 RT raaciioft mixtiire, and 1 mi af Taq OKA patymerasa in a tatal of 50 ^taimm. 
The PCR condition was 94**C {1 mta}, S5**C (2 tml mi 72**C (2 mini far 40 cyctea an a SeneAn^ 
PCB Syst&n B&m {Parkin Bmt, Hmim, CT). 

The eONA af the ht^n temosiobtitm Fc was abtamad hy reverse tra^ripiiaa and PCB 
planned the t&m way as described ^an. The Bitf A was extracted iram the imim tansii S smfls. 
The 5' primer had the setpiefice shown in SEO ID NQ:5. The 3' primer had the sejpwca shown in 
SEQ iD KQ:6. 
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The tW8 PCR m^wai OKA ^tneftts Mere ctof^ into pUC18 vsctsrs at ^tas Hind IIL'SamH 
i ^ toi^ i m^seMy. After Uwr {KKA as^mv^ «fm ctm^fn^ by OtiA swpiOH^ 
usir^ the kit ima USB (Cieveiatd, Qhio), ti)e two sagn^ts wera iipted togettigr tbroush the BamH 
] «fe by 3 rontf Be M iei^^ iBkF>Fc cQNA was tism ksn^ mta a nmnn^ 
expression vector p£0{iiA3 IMtrspfi, San OieQO, CAI t^fOQ|h the Hind HI ami EcsR $ ates, 
&aw|ite 2: £x^miiai IRkr-Fe in ammalisii 

la^ «S0 ceils were m%i with IQ^g Itneartzet! 5jCDfJA3llFia-Fc ^miM m 0.8 PBS end 
kept on ice for $ im SectnporstlOR was pmfmmi at 200v, d6<V/F itsii^ 6«» (BtoRad, 
Hifcuies, CA}. Tto cells were then put bade m N:i f«r 20 nwwtes ami ^sNmd te e \Wfm ^ma 
ddtsre i^ta in IQmi OMEM mfMt witli 2% PCS. kh& Matien «t 37°C far two days, the ceils 
mn washmi «id nssit^pmd^ iR tte sam nrnHim, dS mgM S418 was added te start Urn 
»i9C^> Tim ^ were ^t^ out m 9§*«^ nme fkias mi inoibated at 3rC> Coionies 
ap|»w«il at »» wetic mid they were nady for sowbwis m twa wai^ llie stptaatsi^ Um mh 
wi^ with a msi» oriaty pnmtg wi^e oaiieeM The Wfia-H in the aipernataflt was quantltativ^y 
datarmmed by an aiSA ss^ rni^m mi anlHtuinaR igS and aMman H c«P98tsd with 
tomradi^ {»ra3ada»i. The c^nes with i^m EitSA rsaings and smaiier coicny size mss salted 
far si^iefflfmis. These ceioiiies were trwt^enred te a 24-we9 plate aad smiM with a medium 
cofltainiftg G4t8. The tUm with the h^est ^letisn M was expaisded mi adapted to grow m 
9 ii^mm. ^ sc^ |^Hn^» ^ «^ «^s^»it was »^eted «ui ms^ a 
pratein A ^tim calmn eautiibmed hy PBS. The pratsin bousd t& the prstein A was siuted by §0 
fiM citr» 81^ {pH 3.(^ »^ emammi by iyt^i^a^. 
Exsinpie 3: Chafaetertzatioii of the WHa-H hybrid. 
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Tbt punty of the reenmiKinaiit protrnfi isolate frofn NSQ ciidturi rr^di^ was axamifsed hy 
SOS^PAGE and West^fi biot, Mf one proteifi band wa^ v^ble m ttm btemi mmbmm stmmi by 
pimseau s for tdlai (»^ateiii$^ sbdwi^ a bonmgemty of the prot^ prBprati&n, lbs appaitnt 
iitoiicniar wmgftt tim protsin b aboftt SSIcd mkr radacins cunditkins «id 1 HfM under itdnreiicms 
Donditlsr^, wtridt is emttv tte predated ^ze for the WHa-h bybrifi. TN^ dtiiititoif iif its aii^ar^nt 
mstefiddf wdisht under non f^ducifig conditions suggosts tbot tte hybrid i$ in a diimric fom Tb$ 
reeond^inam proton can racagnkad t»y botb anti-Fc and anU iFKa antibodies, confirmins iliat it 
tmxstz of two mMm, tbo WHa and tbe Fc fragmnnL 

The bioacttvtty assay for tha IFNa-f c was an antiviral assay. Spacifteitiy, tha assay matbad 
used was a modrioatitm of the protocal dascrtbad by Robert Ff»dman at a) {Maasurament of 
antivira! activity M\m4 by mterf^cns a, 0, and Pmmc^s m immmotm, 1S94, pp. lai- 

Sriafiy. buman iung caroinoma caBs (AS4a ATCCICCl 185} ware saadad in 38 mil platas 
at 3 density af 40,000 celtsivvaJf and incabatad at 37*' C fsr 24 tours, 1:2 samlly dflytsd WHa^h 
bybrid or nativa IFKa mH» SxaOI-SQI S3S} were added and inmibatad at 37^C far 24 haurs. Evary 
ssmpla was dona in tfiplieeta. The cuitora madaan was repisc^ with a frasb ana comaining 
aneaphidomyocafditis ^nis tATCC IVB I29B) at a cmtcantration of abiaii Q.1 MOi^caii and Mated 
at 37''C far a ftirther 48 hours. The daad mlh mm wasted away by pipatting up and dawn 
vtsofottsly with PBS. Tte attachad calls were fiitad by 2% f ofmaldabyda and stained by giamsa stain. 
The piatas were rinsed with tap water and atiowad to dry. The stainad caits ware dissolved by 
fnatbanol and the nmpim warn read spactr opbotameti ically at 595nm, Tba antwrf activity of WUa^ 
H hybrid was catetilated by comparins it with Uta WHa stimdari and was found to be about 30 to 
60% of the actJVity of the WHa standard. 
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it ^a»M ^ uRt^stosd U»t tSm tmm and sxprssaons herem are exsmpiary srtly aad 
r»t Mtmg, ^ d» t&npi of ^ iamiHtt h tieftiai (o ^ darnis wtieh Mm. md 
im^(i« all 8tpvai«its of ii» ^tject matter of those ci^ns. 
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SEQUENCE USmS 

il) General intotmazion^ 

ii) J^jyplicaat: Yu. Liming; Chang, Tse «fen 

(ia) Title of invention i Hybrid with Interferon -a and an 
5 Immunoglobulin Fc Linked through a Non-Inmmogenic Peptide 

(iii) mwhmr of Se<iuences: 7 

ilv) Correspondence Address; 

^A) Addressees Tanox Blosyscems, Inc. 

{B> Street: XOICX Stella Link Rd. 
}Q (C) City: Hot:^ton 

W\ State 1 Texas 

^s) Country: USA 

(F) Zip? 7702S 

{V) CoiRputer Readable Form: 
15 {A) Medium Type; Diskette, 3*5 inch 

(B5 Computier; Addonics CX42 SVGA 

(C) Operating System? DOS 3 .30 

(D5 Software: wordperfect S.i 

(vi) Current appXication data^ 
20 (A) Application Number i 

iB) Filing Date: 

{C) Clas^if icattlon: 

{vii) Prior Application Data; 

(A) i^lication jbJumber: 08/579,211 
25 (B) Filing Datej 12/28/9S 

(viii) Attorney /Agent Information; 

{A> Name 5 Hiratxei. Sric p . 

{B> Regiatration Nuinber: 3l,2ii 

(C) Reference/tJocket Niwdoerj §5-2 -PCX 
3Q <ix) Telecomrmmication Information: 

{A) Telephone t (713) «64-a288 
(B> Telefax: (7ia) $^4-3914 
(2) Information for SEQ ID JJOil: 
ii) Sequence Characteristics: 
35 ih] Length; 48 nucXeie acids 

iB) Type: nucleotide 
iC) Strandedness : doable stranded 

(D) Topology.* linear 

jxi) Sequence Description: SEQ IB H0:1j 

40 

OQT mC TCA GGT aOA fCC GOT GGA GGC GGA AOC QQC 36 
aXy Giy Ser Gly Gly Ser Gly Gly Gly Gly Ser Gly 

GGT GGA GGA TCA 40 
Gly Gly Gly Ser 
IS 

50 i2) Information for SKQ ID NO: 2: 

ii) Sequence Characteristics: 

ih) Length i € amno acids 
(B) Type: amino acid 
(D) Topology J unknovm 
55 (xi) Saquence Description: SEQ ID HO* 2: 

Olv aiy Ser Gly Gly Ser 
i S 

60 (2) Information for SEQ ID N0:3r 

{i\ Sequence Characteristics ^ 
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mC ACT CTC ATC TCC CGG ACC CCT GAG GTC ACQ TGC 741 

Asp Thr Leu Met lle^ Ser Arg Xhr Pro Olu Val Thr Cy« 
235 240 245 

5 GTG GTG GITG <3AC GTG AGC Cm GAA GAC CCC OAS GTC CAG 780 

Vai Val Val Asp Val Ser Gin Clu Aap Pro Glu Val Gl» 
250 ass 260 

TTC AAC TGO TAC <STG (SAT mc GTG GAG GTG CAT AAT GCC S15 
to Phe Asn Trp Tyr Val Asp Gly Val Glu Val Hxs hsn Ala 

265 270 

AAG ACA AAG CCG CGQ GAG GAG CAG TTC AAC AGC ACQ TAC 850 

Lys Thr Lys Pro Arg Glu Giu Qlxi WhB asb ser Thr Tyr 
1:5 275 2m 28S 

CGT GTG GTC AGC GTC CTC ACC GTC CTG CAC CAG GAC TGG 897 
Arg Vai Val Ser vai X*eu Thr val His Gin Asp Trp 
290 255 



20 



45 



50 



CTG AAC GGC AAG GAG TAC AAG TGC AAO GTC TCC AAC AAA 
Leu AStt GXy Lys Glu Tyr i»ys c^s i*ys Val Ser Asn Lys 
300 30S 310 



25 GGC CTC CCG TCC TCC ATC GAG AAA ACC ATC TCC AAA GCC 97S 

Gly I*eu Pro Ser Ser lie Glu l*ys Thr lie Ser l*ya Ala 
315 3^0 32S 

AAA GGG CAG CCC COA GAG CCA CAO GTG TAC ACC CTG CCC 1014 
35 Lys Gly. Gin Pxo Arg Glu Pro Gin Val Tyr Thr Leu Pro 

330 33S 

CCA TCC CAG Qm GAG ATG ACC AAG AAC CAO GTC AGC CTG 1053 
Pro Ser Gin Glu Glu Met Thr Ly« Asn Glii Val Ser Leu 
3g 340 34$ 3 SO 

ACC TGC CTG GTC AAA OGC TTC TAC CCC AGC GAC ATC GCC 1002 
Thr Cys Leu Val Ly« Gly Pbe Tyr Pro Ser Asp lie Ala 

3SS 360 

40 

GTG GAG TGG GAG AGC AAT GGG CAG CCG GAG AAC AAC TAC 1131 
Val Glu Trp Olu Ser Asn Gly Glu Pro Glu Asji Asn Tyr 
36$ 370 37S 

AAG ACC ACS CCT CCC GTG CTG GAC TCC GAC GGC TCC TTC 1170 
Lys Thr Thr Pro Pro Val Leu Aap Ser A«p Gly Ser Phe 
360 385 390 

TTC CTC TAC AGC AGG CTA ACC GTG GAC AAG AHC AQG TOG 1209 
Phe Lys Tyr Ser Arg Leu Thr Val A©p Lys Ser Arg Trp 
395 *00 

55 CAG GAG GGG AAT GTC TTC TCA TGC TCC GTG ATG CAT GAG 1240 

Gin Glu Gly Asn Val Pha Ser Cys Ser Val Met His Glu 
405 410 41S 

GCT CTG CAC AAC CAC TAC ACA CAG AAG AGC CTC TCC CTG 1287 
60 Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 

420 425 
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TCT CTO GC3T AAA TAG 1302 

Ser Leu Gly Lys 

430 
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IS 

What Is Claimea Is: 

1. A h^rid tnolecale corapmu^ an inteiferoo molecule joined at its C-terminai 
end through a peptide linker to tite N-terminal eiKi of the irarouiwglokilin Fc fragment, 
the pe|«ide Ifeter com^risiBg Ac seepwace Gly Gly Ser Giy Gly Scr Gly Gly Gly Gly 
Ser Gly Giy Giy Gly Ser (SEQ ID N0:1>. 

2. Hie hylxrid molonik of claim I in which another ijEUetferon molecule is joined 
at iu C-^terminal end titroi^ ^ ^^!p^ Imker to tie N-ten»tnal aid of a chain of the 
tmmttnoglobulin Fc ftagmeitt, thereby fbnning a iK^modimer. 

3. The hybrid mol«»iie of claim 2 In which interferon moiect^e is IFHo!2a 
or IFNo2b. 

4. The hybiM mofeoik of clbim 2 in whlbh the Fc ftaspment Is a ^4 chahi Fc 
fragmem. 

5. A medKKi of tres^mg hqp«UiUs, hsury cell leukemia, nwll^le myeloma, or 
other cancers or viral diseases, comprising administering the hybrid molecule of any of 
claims 1 to 4. 
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